(19) g^^B Russian Agency for Patents and Trademarks 

(11) Publication number: RU 2089126 CI 



(46) Date of publication: 19970910 

(21) Application number: 94012665 

(22) Date of filing: 19940411 

(51) Int CI: A61C5/00 A61N5/06 

(71) Applicant: Uchebno-nauchno-prolzvodstvennyj "Lazernyj tsentr" Instituta 
tochnoj mekhaniki i optiki 

(72) Inventor: Al'tshuler G.B., Belikov A.V., Erofeev A.V., Al'tshuler G.B.. Belikov 
A.V. . Erofeev A.V., 

(73) Proprietor: Uchebno-nauchno-proizvodstvennyj "Lazernyj tsentr" Instituta 
tochnoj mekhaniki i optiki 



(54) METHOD OF TREATMENT OF TOOTH HARD TISSUES BY LASER 
RADIATION AND DEVICE FOR ITS REALIZATION 

(57) Abstract: 

FIELD: medical equipment, applicable in stomatology at treatment of caries and 
dental prosthetics. SUBSTANCE: the method consists in action of laser pulse on the 
tooth tissue, acoustic pulse arising at interaction of radiation with the tissue is 
detected, and the type of the tissue to be treated is determined according to the 
pulse peak amplitude. The device uses a pulsed laser and means for delivery of 
radiation from the laser to the tooth arranged in succession from the laser to the 
tooth arranged in succession in the optimal axis; the input of the means of 
radiation delivery is optically integrated with the laser output, has an acoustic 
pickup and an electric pulse peak amplitude meter, whose input is electrically 
coupled to the acoustic pickup output, and the output is electrically coupled to the 
display unit input: the acoustic pickup is installed in such a manner that the 
direction of its maximum sensitivity makes up angle a with the direction of the optical 
axis at the output of the radiation delivery means, this angle satisfies 
condition: 11 « < d < 8S «. EFFECT: reduced danger of laser injury to patient. 6 cl, 5 dwgr 
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(57) Abstract: 

M3o6pereHHe othochtch k MenHiniHCKOM TexHHKe h mojkct 6biTb Hcnonb30BaHo b 
cTOMaTonorwH npn jieweHMH Kapweca h npoTe3MpoBaHMH 3y6oB. Ochobhbim HenpcTaTKOM 
H3BecTHt»ix cnoco6oB o6pa6oTKH TBepnbix TKaHeii 3y6a na3epHbiM wanyweHHeM m 
ycrpoHCTB, peanH3yiomHx 3th cnoco6bi, hbjihctch BbicoKa*i onacHocrb HaHeceHHH 
na3epHOH TpaBMBi nauiieHTy. LJenbio m 3o6peTe h hh hb/ihctch CHH^ceHHe onacHocTH 
HaHecenHH nairweHTy jia3epHOfi TpaBMbi 3a cweT o6ecneweHHH bo3mo?khocth onpeneneHHH 
Tuna o6pa6aTbiBaeMow TKanu. YKa3aHHa5i uenb ^ocTwraeTCH tcm, uto b cnoco6e 
o6pa6oTKH TBepnbix TKanen 3y6a na3epnbiM M3nyMeHHeM, BKjnonaiomeM B03^ewcTBHe Ha 
TKaHH 3y6a na3epnoro HMnyjibca, perHCTpnpyiOT aKycTHnecKHH HMnynbc, B03HHKaK>mHH 
npn B3awMo^eMCTBHM H3jiy ue hhh c TKaiibio, no nHKOBOM aMiuiHTyjje Koroporo 
onpenenHioT THn o6pa6aTbiBaeMow TKaHH. YKa3aHHan uenb TaK^Ke npcTnraeTCH TeM, 
mto ycTpoHCTBO flj^i o6pa6oTKH TBepnbix TKaHeii 3y6a na3epHbiM H3nyweHMeM, 
C0CT05iiH;ee H3 nocnejjOBaTejibHo pacnonoaceHHbix B^onb onTH^ecKoii ocn HMirynbCHoro 
na3epa h cpenxrrBa ^ocTaBKH H3jiyweHHH ot na3epa k 3y6y, bxoh, KOToporo onTHMecKH 
conpn^ccH c Bbixonmi na3epa, co^epjKHT aKycTHMecKHH npneMHHK h H3MepuTejib 
niiKOBOii aMiuniTy^bi DneKTpHwecKnx HMirynbcoB, bxod; KOToporo QneKTpHMecKH 
conpn^KeH c BbixonpM aKycTHwecKoro npiieMHHKa, a Bbixon, sneKTpHuecKH conp^^KeH co 

BXOflOM yCTpOMCTBa HHnHKaUHM, npHMeM aKyCTHMSCKMH npHeMHHK VCTaHOBneH TaKMM 

o6pa30M, mto nanpan/ieHHe ero MaKCHMajibHOM MyBCTBHTexibHOCTH cocTaBJi^eT c 
HanpaaneHHeM onTMnecKofi och Ha Bbixo^e cpencTBa p^ocTaBKH H3nyMeHHH ot na3epa k 
3y6y yron a t ynx>BJierBopHioiHwii ycnoBMio: tl ° < d < BS ° . 2 c. m 4 3.n.4>-jibi t 5 hji. 
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Description [OnncaHwe M3o6peTeHHH] : 

I43o6peTeHwe othochtch k MenniniHCKOM TexHHKe m mojkct 6biTb Mcnonb30BaHo b 

CT0M3.T0J10PHH npH Jie<JeHHH KapHeca H npOTC3MpOBaHHH 3y6oB. 

M3BecTeH cnoco6 ynaneHHH HaManbHbix Kapwo3Hbix noBpeHcneHHii m/hjim KaMHew 3y6a 
(naTeHT USA 4521194, A 61 C 5/00, npnopnTeT 22.12.83 r.), BKjixmaionniM o6pa6oTKy 
TBepnbix TKaHeii 3y6a m Mnyn bchbim na3epra>iM H3nyMeHHeM. Ochobhbim HenpcTaTKOM 
naHHoro cnocoda HBJiHercH BbicoKan onacHOCTb HaHeceHMH na3epHOH TpaBMbi npw 
o6pa6oTKe TBepnbix TKaHeii 3y6a. 

Haw6onee 6jih3kmm no TexHHMecKOH cymHOCTH h npHHHTbiM 3a npoTorwn hbjihgtch 
cnoco6 jieiieHHH Heocno^KHeHHoro Kapweca (a. c. CCCP N 1593669, A 61 C 5/00, npHopnTeT 
14.11.85 r. ony6n. 23.09.90 r. BM N 35), BiuiiOMaioiipiM o6pa6oTKy TBepnbix TKaHeii 3y6a 
na3epHbiM H3nyweHMeM c njiHHoii Bonm,i 2,94 mkm, njiHTenbHocrbio HMnyjibcoB 100-500 

MKC, MOIUHOCTbK) 0,5-1,0 Rtk/vIMU, lUIOTHOCTbK) MODJHOCTH 2» 10 4 ± 3* 10 Bt/cm 2 , 
MaCTOTOM 1 PH. 3KCn03MUHeM 3-30 C. OCHOBHbIM He^OCTaTKOM npOTOTHna HBJlHeTCH 

onacHOCTb HaHeceHMH jia3epHow TpaBMbi npn o6pa6oTKe TKaHeii 3y6a, CBH3aHHan c 
oTcyTCTBMeM b npoTOTMne nponenypbi onpenejieHMH THna o6pa6aTbiBaeMOM TKaHH. 

M3BecTHo ycTpoiicTBO nnn o6pa6oTKH TBepnbix TKaHeii 3y6a Jia3epHbiM H3JiyMeHHeM 
(naTeHT WO 89/08432, A 61 C 5/00, npwopnTeT 10.03.89 r.), BKnio*iaiomee 
nocne^oBaTenbHO pacnonoxteHHbie Bnpnb onTH*iecKOM och HMnynbCHbiM na3ep m cpe/jcrBO 
AOCTaBKH H3nyMeHHH k 3y6y b BHne onTMtjecKoro BonoKHa. Ochobhum HenpcTaTKOM 
naHHoro y CTpoiicTB a hbjihctch BbicoKan onacHOCTb HaHeceHMH na3epHOM TpaBMbi npw 
o6pa6oTKe TBepnbix TKaHeii 3y6a. 

Hanoonee 6hm3khm no TexHH*iecKOM cymjiocTM m npnHHTbiM 3a nporoTHn HBjiHeTCH 
ycTpoiicTBO h/ih o6pa6oTKH TBepnbix TKaHeii 3y6a na3epHbiM H3nyMeHHeM (naTeHT WO 
90/01907, A 61 C 5/00, npnopHTeT 25.08.89 r.), conepjKamee nocnenoBaTenbHO 
pacnojiosKeHHbie nnpjib onTHMecKoii och HMnynbCHbiH Jia3ep h cpen,CTBo npcTaBKH 
H3JiyMenH« k 3y6y. mcnioMaiomee oTpe30K onTHMecKoro BonoKHa, bxoh, Koroporo 
onTH^ecKM conpHxten c BbixonpM na3epa, m HaKOHe™wK, Bxon, KOToporo onTwuecKH 
con pn men c BbixonpM onTtmecKoro BonoKHa, a Bbixon, HBjiHeTCH BbixonpM ycrpoiiCTBa. 
OcuoBHbiM iie^ocTaTKOM npoTOTHna HonneTCH onacHOCTb HaHeceHMH na3epH0M TpaBMbi 
npn o6pa6oTKe TKaHeii 3y6a, CBH3aHHan c OTcyTCTBMeM b npoTOTMne cwcreMbi 
onpeneneHHH Twna o6pa6aTbiBaeMofi TKaHH. 

3anaHeii, Ha pemeHne KOTopofi HanpaBneHo 3aHBnneMoe H3o6pereHMe, HBjiHeTCH 
CHMjKeHiie onacHocTM HaHeceHMH nan^ieHTy jia3epH0ii TpaBMbi 3a cweT o6ecneMeHMH 
B03MOJKHOCTH onpen,enenHH TMna o6pa6aTbiBaeM0M TKaHH. 

YKa3aHHaH 3anaMa ^ocTwraeTCH TeM, mto b cnoco6e o6pa6oTKH TBepnbix TKaHeii 3y6a 
na3epiibiM H3JTyneHHeM, BK/iioHaioineM B03neHCTBHe Ha TKaHH 3y6a na3epHoro HMnynbca, 
peracrpMpyioT aKycrM Mec k m ii HMnynbc, B03HHKaK>nniii npn B3aHMOAeMCTBHM H3ny MeH i/lh 
c TKaiibio, no miKOBoii aMn/iMTy^e KOToporo onpejjenniOT thii o6pa6aTbiBaeM0ii TKaHH. 
flnn noBbimeHHH AocroBepHOCTH onpeAeneHMH TMna o6pa6aTbiBaeMoii TKaHH yKa3aHHbiii 
aKycTHMecKHH HMnynbc perHCTpnpyioT b ^Hana30He 3ByK0Bbix Hacror 85-95 Kru;. C tom 
me uenbio onHOBpeMeHHo c peracrpanMeH aKycTwuecKoro HMnynbca H3MepHK)T 
BpeMCHnyio 3aAep^Ky Mescny na3epHbiM h aKycTH^ecKHM HMnynbcaMM, no Benn^iMHe 
KOTopoii yTOMHHioT Tnn o6pa6aTbiBaeMofi TKaHH. 

YKa3aHHaH 3a^aMa TaKMce ^ocTnraeTCH T€M, uto ycrpoiiCTBO ^nn o6pa6oTKH TBepnbix 
TKaHefi 3y6a na3epHbiM HsnyHeHHeM, cocronn;ee H3 nocneAOBaTenbHo pacnonoHceHHbix 
B^onb onTH^iecKOH och HMnyribCHoro na3epa h cpe^CTBa npcTaBKM HsnyHeHHH ot na3epa 
k 3y6y, bxo^ KOToporo onTHHecKH conpHHceH c BbixonpM na3epa, co^ep^MT aicy cthm ecKH m 
npneMHHK h M3MepHTcnb nMKOBofi aMnjiHTynbi aneKTpHMecKwx MMnynbcoB, bxo^ 
KOToporo aneKTpMuecKH conpHHten co bxoaom ycTponcTBa h hh^m k auM m , npn^ieM 
aKycTHMecKMH npneMHHK ycTaHOBneH tekhm o6pa30M, mto HanpaBneHHe ero 
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MaKCMManbHoii MyBCTBHTexibHocTH cocTaenHer c HanpaeneHMeM onTHMecKofi och Ha 
Bbixo^e cpencTBa ^ocraBKM H3JiyMeHMH ot na3epa k 3y6y yron a » ynpsneTBopaioiuwH 
ycnoBHio: 1X ° < d < g6 ° Ann noBbinieHHH jjocroBepHocTH onpe^eneHun THna 

o6pa6aTbiBaeMOH TKaHM bxojj M3MepMTena nuKOBOH aMnjiMTynti sneKTpHMecKnx 
MMnyxibCOB sjieKTpHMecKH conpnxceH c Bbixo^oM aKycTHHecKoro npneMHMKa *iepe3 6jiok 
cneKTpajibHoro npeo6pa30BaHMH h 4>nnbTpauHH c nonocoH nponycKamiH 85-95 icru;. C tom 
TKe uejibio ycTpowcTBO ^onojiHHTenbHo co^epxtHT 4>oToperHCTpaTop h ojiok H3MepeHiiH 
BpCMeHHbix HHTepBanoB, npHMeM bxojj 4>oToperHCTpaTopa onTHHecKH conpHJKeH c 
Bbixo^oM na3epa, a Bbixo^ aneKTpwMecKH conpHxccH c o^hhm H3 bxo^ob 6noKa H3MepeHna 
BpeMeHHbix HHTepB anoB „ BropoH bxojj KOToporo oneKTpn^ecKH conpHJKeH c BbixonpM 
aKycTM^iecKoro npneMHHKa, a Bbrxojr sneKTpuMecKH conpaxceH co bxojjom ycTpoftcTBa 

HHflHKaUTIH. 

Ha <J>hi\ i flaHbi: (a) aKycTimecKHH HMnynbc, B03HHKaionn4H npH na3epHOM pa3pymeHHH 
^eHTHHa, (6) aKycTH^iecKMM HMnynbc, B03HHKaionn*H npn Jia3epHOM pa3pyuieHHH SMariH, 
(b) cneKTpajibHan 3aBHCHMOCTb OTHomeHMH aKycTM^ecKHx HMnyjibcoB, B03HHKaK>mnH 
npn na3epHOM pa3pynieHHM ^eHTHHa h 3MajiH. Ha cxeMaxHuecKH noKa3aHbi 

BpeMeHHbie jjHarpaMMbi: (a) hhtchchbhocth na3epHoro HMiryjibca, (6) iuiothocth 3HeprHH 
jia3epHoro H3jry i ieHiiH, na^aiomero Ha o6pa6aTbiBaeMyio noBepxHocTb, a TaKJKe 
aKycTMHecKHx HMnyjibcoB, B03HHKaK>mwx npw pa3pyuieHHH jjeHTHHa (b) h 3MajiH (r). Ha 
4>nr.3 noKa3aHa cxeMa ycTpowcTBa no n.4 4>opMynbi M3o6pereHHH jjnn peanw3au;HH 
cnoco6a no n.l 4>opMy.nbi. Ha 4>hi\4 noKa3aHa cxeMa ycTponcTBa no n. 5 <J>opMy.nbi 
M3o6pereHHH jxjm peajiM3auwH cnoco6a no n.2 <j)opMyjibi. Ha <j>Hr. 5 noKa3aHa cxeMa 
ycrpoHCTBa no n.6 4>opMyjibi H3o6peTCHHH peajiH3au;HH cnoco6a no n.3 <}>opMyjibi. 

KaK M3BecTHO, k TBep^biM TKaHHM 3y6a oth oca tch SMa/ib h ^eHTHH. rioporw 
pa3pynieHHH 3thx TKaHen jia3epnbiM M3JiyueHHeM paannuaioTOi b HecKOJibKO pa3, 
npHMeM nopor pa3pymeHMH ^eHTHHa hh^kc mcm nopor pa3pyuieHMH 3Mann. npw 
o6pa6oTKe TBep,nbix TKaHen 3y6a na3epHbiM H3Jiy*ieHHeM Ha o6pa6aTbiBaeMOH 

nOBepXHOCTH B03HHKaeT 3p03HOHHbIM <j)aK£n, MTO JjeJiaeT HeB03M02KHbIM BM3yajlbHbIM 

KOHTpojib coctohhhh o6nyMaeMOM noBepxHocTH TK3.HH h onpe/jejieHwe ee Twna. JJpyrHMM 
cjTOBaMH, BpaM He b coctohhhh onpejjexiHTb B03^ewcTByeT H3nyiieHHe Ha 3Manb hjih 
j^eHTHH Henocpe/jcTBeHHO b npou^ecce o6pa6oTKH. npn 3tom npon;enypa ji a3epHOH 
o6pa6oTKH TBep^bix TKaHen 3y6a conpn^eHa c onacHOCTbio HaHeceHHH na3epHOH TpaBMbi 
^eHTHHa hjth nyjibiibi b tom cnyuae, ecnn HMnyjibCHoe H3ny^eHHe c 3HeprHew f 
npeBbimaionxeH nopor pa3pymeHHH 3Mann, nona^aeT Ha jjchthh. OcHOBHbiM ^^KTopoM 

pHCKa flBJlHeTCa KOHTy3HH TKaHCH HMTiyjlbCOM OT^aMH, B03HHKaiOimTM npH 

3iiaMHTenbHOM npeBbimeHHH 3HepraH HanyMeHiiH, najjaiomero Ha o6pa6aTbiBaeMyio 
TKaHb, Hafl 3HaHeHHeM nopora pa3pynieHHH. npoBeAeHHbie aBTopaMH 
3KcnepiiMeHTaiibHbie iiccne^oBaHMH pe^KHMOB o6pa6oTKH TBep^bix TKaHeit 3y6a 
(G.B.Altshuler, A.V.Belikov, A.V.Erofeev "The damaga of hard tooth tissues with 
laser pulses of different duration", Proceeding 4th International Conference on 
Laser Application in Life Science, 1992, p. 114) no3BOJTHJiH BbiaBHTb npneMneMbiw c 
tomkh 3peHHH 6e3onacHocTM npoue;rypbi na3epHOM o6pa6orKW 3y6a Awana30H 3HaMeHMM 

nJIOTHOCTH SHeprHH H3JTyMeHHH. fljlH 3MajIH flOnyCTHMbIM HBTIHeTCH JjeCHTMKpaTHOe 

npeBbimeHHe nnoTHOCTH aHeprnn na3epHoro H3nytieHH5i naR noporoM paspjTueHHH. fljin 
;jeHTHHa 6e3onacHbiM ^nana30H npHMepHO B^Boe yme (T.e. ^onycTHMO jiHnib 
nHTMKpaTHoe npeBbiuieHne rtnoTHOCTH 3HeprHH Ha^ noporoM), mto oo^bHCHHercn 
Henocpe^cTBeHHOH 6nw30CTbK) ^eHTHHa k nynbne. 

J\nn yMeHbnieHHH onacHocTH HaHeceHHH TpaBMbi naurieHTy npn o6pa6oTKe TBepjjbix 
TKaHen 3y6a na3epHbiM H3jryMeHHeM aBTopbi npe^naraiOT H^eHTH4>Hu;HpoBaTb THn 
o6pa6aTbiBaeMoii TKaHM (3Majib, ^chthh) no xapaKTepHCTHK bm aKycTHnecKHx 
HMnyjibcoB. ABTopaMM 3KcnepwMeHTanbH0 noKa3aHO, hto nnKOBaa (MaKCHManbHan) 
aMnniiTy^a aKycTHMecKoro HMnynbca, bo3hmk aiomero npn pa3pymeHHH ^eHTHHa 
(4>nr.la), cymecTBeHHO (b necKoribKO pa3) otji HMaercH ot miKOBOii aMnnnTy^i 
aKycnmecKoro MMnynbca, B03HHKaiomero npH pa3pyuieHMH sMann (4>nr.l6). TaKMM 
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o6pa30M, BBe^eHne b cnoco6 o6pa(x>TKH TKaHeii 3y6a onepaijHH perHcrpaujiH 
aKycTHHecKoro HMnynbca, B03HHKajomero npn B3aMMO^eMcxBHH HsnyneHHH c TKaHbio, no 
nHKOBOM aMiuiHTyne Koroporo mojkho onpejjenwTb Tun o6pa6aTbiBaeMOM TKawi, jjaer 
B03M05KHOCTb CHH»taTb b cjiynae Heo6xo^HMOCTH SHeprnio HsnyweHHH, He ,npnycKan 
HaHeceHiiH jia3epH0H TpaBMbi nauneHTy. 

ABTopaMH 3KcnepHMeHTajiBHo noKa3aHO TaKJKe, uto Hanoonee cymecTBeHHoe pa3nHune 
nMKOBbix aMruiHTyfl aKycTMMecKMX HMnynbcoB, B03HMKajomnx npn pa3pynieHHH SMann h 
/jeHTHHa, Ha6niqnaeTCH b nonoce 3ByKOBbix HacroT 85-95 kTi;. Ha 4>Hr.lB w3o6pajKeH 
rpa(J)HK OTHomeHRH aMiuiHTym cneKTpon aKycTHMecKHx HMnynbcoB, reHepnpyeMbix b 

fleHTMHe H 3MaJlM. M3 pHCyHKa BHflHO, MTO 3Ha*ieHHe OTHOnieHHH MaKCMManbHO HMeHHO B 

nonoce 3ByKOBbix nacTOT 85-95 kIX tekkm o6pa30M, cneKTpant>HaH ceneKinin 
aKycTMMecKHX HMnynbcoB naeT bo3mo»chocti> noBbicHTi> flocTOBepHOCTb onpeneneHUH 
Twna o6pa6aTbreaeMOH TKaHH. 

npn B03^eMCTBHM Ha TKaHM 3y6a HMiiynbCHoro na3epHoro HsnyMeHim, 3Heprim KOToporo 
npeBbiniaeT Heo6xoflHMoe njin mx pa3pymeHHH 3Ha*ieHHe 1 b o6meM cnyMae Ha6jnojjaeTCH 
BpeMeHHan 3anepjKKa Merany HaManoM B03n,encTBHH na3epHoro HMnynbca w nonsneHweM 
aKycTHMecKoro HMnynbca, CBMneTenbCTByioiuero o Ha^ane pa3pymeHHn tk^hh. 
BennuHHa 3TOH 3a^ep»CKH onpenenncrcH TpeMH 4>aKTopaMw: paccroHHHeM ot HcroMHUKa 
3Byica t KOTopbiM HBnHeTCH oSnynaeMan noBepxHocrb TKaHH, ,np aKycTHnecKoro 
npneMHHKa, perncTpupyiomero aKycrimecKHH HMnynbc, HHTCHCHBHOCTbio na3epHoro 
H3nyMeHHH Ha noBepxHocTH o(5pa6aTbiBaeMOH TKaHH h bcxihmhhoh nopora ee pa3pynieHHH 
(T.e. THnoM o6pa6aTbiBaeMOH TKaHH). Ha 4>nr.2 npe/jcraBneHbi noHCHHionme BpeMeHHbie 
nnarpaMMbi hhtchchbhocth na3epHoro HMnynbca (a), njioTHocrn 3HeprHH na3epHoro 
vi3nyiienvin, na^aiomero Ha o6pa6aTbiBaeMyio noBepxHocrb (6), aKycTH^ecKHX HMnynbcoB, 
B03HHKaioiuHx npw pa3pynieHHH jjeHTHHa (b) h 3Mann (r). Ha <jwr.26 nyu KTHpoM 
noKa3aHbi ypoBHH nnoTHocTH 3HeprHH, cooTBeTCTByionjHe noporaM pa3pymeHHH sMann w 
neHTMHa. M3 <J>Hr.2B,r bhhho, mto aKycTHMecKHH HMnynbc, B03HHKaionniH npn 
pa3pyuieHHH jjeHTHHa, HMeeT Menbuiyio 3anep3KKy V„ OTHOCHTenbHO Havana ria3epHoro 
HMnynbca, MeM aKycTH^iecKHM HMnynbc, B03HHKaK>nniH npn pa3pymeHHH 3Mann { X J 
TaKHM o6pa30M, M3MepeHHe BpeMeiiHbix 3a^ep»ceK aKycTH^iecKHX HMnynbcoB 
npeAocraanHeT B03Mo>KHocTb yTO^neHHH Tnna o6pa6aTbiBaeMOH TKaHH. 

no CBe/jeHHHM aBTopoB, coBOKynHocTb H3no»ceHHbix b 4>opMyne H3o6pereHHn npn3HaK0B 
nsnnercn hoboh, a caMo TexHHMecKoe petueHne yjjOBneTBopner KpHTepnio 
"H3o6peTaTenbCKHH ypoBeHb". 

3aHBneHHbiH cnoco6 no n.l 4>opMynbi H3o6peTeHHH Moxcer 6biTb peanH30BaH, HanpHMep, c 
noMOujbio ycrpoMCTBa, cxeMa KOToporo npencTaBneHa Ha <$>wr.3. Ha cjmrype noKa3anbi 
na3ep 1, cpencrrBo ^ocTaBKH jia3epHoro H3nyHeHnn ot na3epa k 3y6y 2, bxo^ KOToporo 
onTHMecKH conpnmeH c Bbixo/jOM jia3epa, BKniOHajomee onTH^iecKoe BonoKHO 3 h 

HaKOHeHHHK 4, aKyCTHMeCKHH npHCMHHK 5, yCTaHOBneHHblH TaKHM o6pa30M, UTO 

HanpaaneHHe ero MaKCHManbHOH viyBCTBHTenbHOCTH cocTaBjiHeT c HartpanneHHeM 
onTHMecKOH och na Bbixone cpe^CTBa ^ocraBKH nsnyneHHH ot na3epa k 3y6y 
yron a y^oBneTBopHiou;HH ycnoBHio 1X ° < d < 8g « , H3MepHTenb miKOBOH aMnriHTyflbi 

sneKTpimecKHx HMnynbcoB 6, bxo^ KOToporo sneKTpnuecKH conpHsceH c bbixo^om 
aKycTHnecKoro npweMHMKa, a Bbixo^ aneKTpH^ecKH conpnxceH co bxo^om ycTponcTBa 
MHAHKan^HH 7. 3a5iBnneMbiH cnoco6 no n.2 ^PMyJ 1131 M3o6peTeH hh mo^kct 6biTb 
peanH30BaH, HanpHMep, c noMombio ycTponcTBa, cxeMa KOToporo npe^cTaBneHa Ha 4>wr.4. 
Ha 4>wrype noKa3aHbi na3ep 1, cpeflCTBo ^ocTaBKH na3epHoro H3nyMeHHH ot na3epa k 
3y6y 2, bxo/j KOToporo onTH^ecKH conp^HceH c BbixoflOM na3epa, BKjiiOMaioiuee onTHMecKoe 

BOnOKHO 3 H HaKOHeUHHK 4, aKyCTHMeCKHH npHCMHHK 5, y CTaHOBJl eH HblH TaKHM o6pa30M f 

mto HanpanneHHe ero MaKCHManbHOH MyBCTBHTenbHOCTH cocTaBnneT c HanpaBneHHeM 
onTHMecKOH och Ha Bbixone cpe^crBa n^ocraBKH HSJijnieHHH ot na3epa k 3y6y yron a . 
yAOBneTBopHiomMH ycnoBHro: X1 ° < d < 8B ° H3MepnTenb nHKOBOii aMnjiHryAbi 

aneKTpHwecKHx HMnynbcoB 6, bxo^ Koroporo aneKTpwMecKH conpn?KeH c Bbixo^oM 
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aKycTHHecKoro npneMHHKa Mepe3 6hok cneKTpanbHoro npeo6pa30BaHHH h fyunwpaupm 8 
c nonocon nponycKaHiin 85-95 kVix, a Bbixon, sn eKTpn MecKH conpflxteH co bxohom 
ycrrpoHCTBa MH^HKai^HH 7. 3aHBjiHeMt>iH cnoco6 no n.3 <J>opMyjibi H3o6pereHHH mojkct 
6t»iTb peanw30BaH, HanpHMep c noMombio ycrpoMCTBa, cxeMa KOToporo npencTaBneHa Ha 
<j>wr.5. Ha <j>Hrype noKa3aHbi na3ep 1, cpencTBo npcTaBKH Jia3epHoro HsnyMeHHH ot 
jia3epa k 3y6y 2, axon; KOToporo onTHMecKH conpnsceH c BbixonpM na3epa, BKjnoMaiomee 
onTimecKoe bojtokho 3 h HaKOHeMHHK 4, aKycTHnecKHM npneMHHK 5, ycraHOBjieHHbiH 

TaKHM 06pa30M, MTO HanpaBJICHHe erO MaKCHMOnbHOH MyBCTBHT€JIbHOCTH COCTaBJlHCT c 

HanpasneHHeM onTHMecKoii och Ha Bbixone cpencTBa npcraBKH H3nyMeHHH ot jia3epa k 
3y6y yron a ynpeji erBopn ioiuhh ycnoBHio: 11 ° < d < 8B ° H3MepwTenb iihkoboh 

aMiuiMTy^bi 3jieKTpHMecKHX HMnyjibcoB 6, bxoh, KOToporo sneKTpHMecKH conpHJKeH c 
BbixonpM aKycTHMecKoro npneMHHKa, a Bbixon, 3JieKTpwMecKH conpnateH co sxonpM 
ycrrpoMCTBa HHHHKaqHH 7, a TaK^ce 6jiok H3MepeHHH BpeMeHHbix HHTepBanoB 9 h 
4)OToperMCTpaTop 10, npHMeM Bxon, ^oroperHCTpaTopa onTHMecKH conpHXteH c BbixonpM 
jia3epa t a Bbixon, aneKTpHMecKH conpn?KeH c obhhm H3 bxohob 6jiOKa H3MepeHHH 

BpeMeHHblX HHTepBanOB, BTOpOH BXOH, KOTOporO aneKTpHHeCKH COnpHXteH C BblXOHOM 

aKycTHMecKoro npneMHHKa, a Bbixon, sneKTpHMecKH conpnateH co BxonpM ycTpoHCTBa 

MHAHKai;MH. 

ripHMep KOHKpeTHon peanH3aiiHH cnoco6a. Ilepen, HaManoM o6pa6oTKH TBepnbix TKaHew 
3y6a na3epHbiM H3nyMeHHeM npoBonnT KanndpoBKy H3MepHTenbHoro TpaKTa 
ycrpoMCTBa. fljm 3Toro ycraHasnHBaiOT ypoBeHb sHepraH reHepainin Jia3epa 1, 
npeBbimaioinMH 3HaMeHHe, cooTBeTCTByiomee nopory pa3pynieHHH 3MajiH. Flocjie 3Toro 
M3JiyMeHHe, reHepnpyeMoe HMnyjibCHbiM na3epoM, Mepe3 cpencTBo npcTaBKH 2, 
BKniOHaiomee onTHMecKoe bohokho 3 h HaKOHeMHHK 4, HanpaBnnioT Ha o6pa6aTbiBaeMyio 
noBepxHOCTb KanndpoBOMHoro o6pa3u,a ^eHTHHa. OnHOBpeMeHHO c sthm 
4>OToperHCTpaTopoM 10 perHCTpnpyioT na3epHbiH HMnyjibc h b 6noKe H3MepeHHH 
BpeMeHHbix HHTepBanoB 9 4>MKCHpyioT MOMeHT BpeMeHH, cooTBeTCTByTonniM ero HaMany. 
ripw pa3pyuieHHH neHTHHa bo3h h k aer aKycTM mcckh h HMnynbc. 3tot aicycTH mcckh h 
MMnyjibc perncrpHpyiOT pacnono?KeHHbiM b6jih3h o6nyMaeMOH 30Hbi aKy ctii mcc k h m 
npHeMHHKOM 5. M3MepHTejieM nHKOBoii aMiuiHTynbi 6 H3MepnioT nHKOByio aMiLQHryny 
aKycTHMecKoro HMnynbca w ({>HKCHpyioT momcht BpeMeHH, cooTBercTByTonjHH HaMany 
aKycTHMecKoro HMnynbca. B 6jioKe H3MepenH^ BpeMeHHbix HHTepBanoB onpe^enniOT 
3a^epxcKy Havana aKycTHMecKoro MMnyjibca oTiiocwTejibHo HaMana jia3epHoro HMnynbca. 
B 6noKe cneKTpanbHoro npeo6pa30BaHMH m ^vmh^rpaixvivi 8 npoH3BO^HT cneKTpanbHoe 
npeo6pa30BaHne (HanpHMep, <Dypbe-npeo6pa30BaHHe) aKycTHuecKoro MMnyjibca h 
H3MepnioT nHKOByio aMnjiHTy^ny cneKTpa aKycTHMecKoro MMnyjibca b nonoce MacroT ot 85 
no 95 Kri;. 3naMeHHH nHKOBow aMnjiHTy^bi, 3a^ep»CKM m nHKOBOH cneKTpanbHOH (b 
yKa3annoM ^Mana30He) aMnjiHTy^bi aKycTHMecKoro HMnynbca, B03HHKaion;ero npn 
pa3pyuieiiHM neHTHHa, ^^kcmPY^t b ycTponcTBe h hjj m k ai^H h 7 b KauecTBe 3TanoHHbix 
Ann fleHTHHa. nocne 3Toro H3ny^ieHMe, reHepHpyeMoe HMnynbCHbiM jia3epoM, Mepe3 
cpeACTBo ^ocraBKH HanpaennioT Ha o6pa6aTbiBaeMyio noBepxHocrb Kann6poBoxiHoro 
o6pa3ua 3Mann. O^HOBpeMeHHo c 9thm perHcrpupyioT na3epHbiH HMnyjibc h 4>MKcnpyioT 
MOMeHT BpeMeHH, cooTBercTByiomnH ero HaMany. ripH pa3pymeHHH sMann bo3h hk aer 
aKycTimecKMH MMnynbc. 3tot aKy ctm Mec k h m HMnynbc perHcrpMpyioT pacnojionceHHbiM 
B6nn3ii o6nyMaeMoii 30Hbi aKycrimecKHM npneMHHKOM. M3MepniOT nHKOByio aMnnnTyny 
aKycTHMecKoro HMnynbca h ^MKcnpyioT momcht BpeMeHH, cooTBeTCTByioinnM HaMany 
aKycTHMecKoro HMnynbca. OnpenennioT 3a^ep3KKy HaMana aKycTHMecKoro MMnyjibca 
OTHocHTenbHo HaMana na3epHoro HMnynbca. npoH3BO^HT cneKTpanbHoe npeo6pa30BaHne 
(HanpHMep, Oypbe-npeo6pa30BaHne) aKycTHMecKoro HMnynbca m H3MepHK)T nHKOByio 
aMnnHTyny cneKTpa aKy cth MecKoro HMnynbca b nonoce Macror ot 85 flo 95 Kru,. 
3HaMeniin nHKOBoii aMnniiTynbi, 3aflepHCKH h nHKOBOH cneKTpanbHOH (b yKa3aHHOM 
Awana30He) aMnnHTy^bi aKy cth MecKoro HMnynbca, B03HHKaiomero npn pa3pynieHHH 
3MajiH, (J)HKCHpyioT b KaMecTBe 3TanoHHbix nnn 3Mann. nocne Toro KaK nonyMeHbi 
3TanoHiibie 3HaMeHHH miKOBbix aMnnnTy^, 3a^epMceK h nHKOBbix cneKTpanbHbix 
aManiiTyn, aKycriiMecKHx HMnynbcoB, B03HHKaiomHX npn pa3pyiueHHH 3Mann h ^eHTHHa, 
HNinynbCHoe na3epHoe H3nyMeHHe HanpannnKyr Ha o6pa6aTbiBaeMyio noBepxHocrb 
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TBepjjoH TKami 3y6a. PerncrpHpyioT aKycTMHecKHM HMiiyjibc, B03HHKajomMH npw 
pa3pymeHHM TBepnpH TKaHH 3y6a jia3epHbiM HanyneHHeM. M3MepHK>T roiKOByio 
aMiuiHTy^y jjaHHoro aKycrimecKoro MMnyxibca m cpaBHKBaioT ee c 3TanoHHbiMH 
3HaMeHMHMM nwKOBbix aMiuiHTyn, f\nn 3Manw h neHTHHa. B tom cnywae, ecnn 
H3MepeHHaH nHKOBan aMiinHTyna aKycTwuecKoro HMny/ibca A ynoBJierBopHer ycnoBHio: 
A<(A 9 +A fl )/2, vj\t A v A fl 3TanoHKbie 3HaMeHU5i nHKOBoii aMiuiHTynbi aKycTHwecKHX 
MMnynbCOB, B03HHKaiomwx npw jia3epHOM pa3pymeHnn suaim h jjeHTHHa cooTBercTBeHHo, 
to o6pa6aTbiBaeMyio TBepnyio TKam> 3y6a onpe^enniOT KaK 3Mans, b npornBHOM cnyuae 

KaK neHTHH. 

noBbinieHHH jjocroBepHocTH onpen,ejieHH5i Tnna o6pa6aTbiBaeMOM TKaHH npow3BO^T 
cneKTpanBHoe npeo6pa30BaHHe aKycnmecKoro HMnynbca h H3MepHK>T nHKOBoe 
(MaKCMManbHoe) 3HaneHHe aMiuiHTynbi cneKTpa aKy cth MecKoro HMnyjibca b nonoce 
uacTOT ot 85 jjo 95 Krn;. CpasHMBaioT ee c 3TanoHHbiMH 3HaueHHHMH nHKOBbix aMruiHTyn, 
cneKTpa jsjih sMann m jjeHTHHa. B tom cnyMae, ecnw H3MepeHHan nwKOBa** aMiinHTyna 
cneKTpa aKycTHMecKoro HMnynbca b nonoce MacroT ot 85 j\o 95 Kru; S ynoBneTBopHeT 
ycnoBMio: S<(S 3 +S A /2, rne S 3 , S fl -3TanoHHbie 3HaueHHH nMKOBoii aMmiHTy/jbi cneKTpa 
aKycTHMecKMX HMnyjibcoB, B03HHKaK>umx npw na3epHOM pa3pymeHHH 3Mann h jjeHTHHa 
cooTBeTCTBeH ho, to o6pa6aTbiBaeMyio TBepnyio TKam> 3y6a onpejjenflioT KaK 3Manb, b 
npoTMBHOM cjiynae - KaK ^chtmh. 

JJjjh yTouHeHHH Tuna o6pa6aTbiBaeMOM tkehm 3y6a c noMombio <|>OToperHCTpaTopa 
perHcrpnpyioT jia3epHbiii iiMnynbc h 4 )MKCM Py K>T momcht ero Havana, H3MepHK>T 
3a^ep?KKy Memjjy na^anoM na3cpnoro HMnynbca h Hawa/ioM aKycTHHecKoro HMnynbca, 
B03HHKaioiuero npn pa3pyuieHHH TKaHH. CpaBHMBaioT ee c STanoHHbiMH 3HaqeHWHMH 
3ajjep2KeK aManw h neHTHHa. B tom cnyMae. ecnn H3MepeHHan 3a,n.ep2KKa aKycTHMecKoro 
MMnyjibca oTHOCHTejibHO na3epHoro HMnyjibca T ynpaneTBopfleT ycnoBHio: t > ( X;| + Xfl )/ 2 

r A e v t a 9TanoHHbie 3HaneHH*i 3ajjep?KeK aKycTMMecKWx HMnyjibcoB, B03HHKajomwx npw 
na3epHOM pa3pymeHHH 3Mann w neHTHHa cooTBercrBeHHo, to o6pa6aTbiBaeMyio TBepnyio 
TKaHb 3y6a onpe^nenniOT KaK 3Manb, b npoTHBHOM cnyMae KaK fleHTHH. Be3onacHOCTb 
npouenypbi o6pa6oTKH TBepnbix TKaHew 3y6a jia3epHbiM H3nyweHHeM o6ecne™Baeroi 
B03Mo^KHocTbio ynpaaneHHH aneprweH reHepainiH jia3epa b cootbctctbhw c HH<}>opMainieH 
o Twne o6pa6aTbiBaeMOM TKami. 

J\nsi nonynenMH iiH^opMai^MM o Tune o6pa6aTbiBaeMOii TKaHH hco6xoahmo 
perwcTpupoBaTb aKycTMMecKiie MMnyjibCbi, B03HHKaiomHe npw pa3pyuieHMM TKaHH 
na3epHbiM HMnynbcoM. ripn o6pa6oTKe TKaHH, o^HaKO, bo3h hk aioT aKycTHnecKHe 
HMnyjibCbi, He CBH3aHHbie Henocpe^CTBeHHO c pa3pymeHHeM TKaHH. Mx npHpo^a coctoht 
b cjie/jyiomeM. 

FIo^ ^encTBHeM na3epHoro HMnynbca o6pa6aTbiBaeMbie TBepnbie TKaHH 3y6a 
pa3orpeBaioTCH ^o BbicoKMx TeMnepaTyp. nponcxo^HT hx MacTHmoe pa3pynieHHe h 
HcnapeHwe. Pa3orpeTbie ra3bi no^ bbicokhm ^aaneHHeM bbihocht HaBcrpeMy na3epHOMy 
H3jiyMeHHio MacTHUbi TKaHH. 3th MacTHUbi pacnpocrpaRaiOTCH b BCttjxyxe. co 
CBepx3ByKOBOii CKopocTbio, b pe3yjibTaTe Mero B03HHKaeT y^apHan aKycTHMecKan Bonna. 
AMnjiHTy/^a y^apHow BonHbi onpe^enHeTCH CKopocrbio h pa3MepoM Macrnu;, He 3aBHCHT 
ot THna o6pa6aTbiBaeMoii TKaHH h npeBbiuiaer bo MHoro pa3 (npHMepHO b 10 pa3) 
aMnjiHTyny none3Horo aKycTMMecKoro HMnyjibca, ^ena^ ero perwcTpaqHio npaKTHMecKH 
HeB03M03KHOH. O^HaKo y^apHaH BonHa HMeer oco6eHHOCTH no cpaBHeHHio c aKycrimecKOH 
boxihoh, B03HHKaiomeH npH pa3pyxueHHH TKaHH. y^apHan BonHa HenHeTCH HanpaBJieHHOH 
h pacnpocTpaHHeTcyi b y3K0M TenecHOM yrae b HanpaBneHHH, npoTHBononomHOM 
HanpaBneHHio pacnpocrpaHeHHH na3epHoro wanyiieHHH (T.e. no onTMMecKoil och). 
none3Han aKycTHtiecKaH Borma 6/iH3Ka k c4>epH necKO h . ABTOpaMH 3KcnepHMeHTanbHO 
ycraHOBneHa nonyninpHHa ^HarpaMMbi HanpaBneHHOCTH y^apHoii aKycrHuecKOH BonHbi 
no ypoBHio 10 MaKCHMaribHOM aMnjiHTy^bi. JJjih mnpoKoro Kpyra HMnyjibCHbix na3epoB 
npii pa3n h MHbix napaMeTpax pestHMOB na3epHoro bo3^cmctbhh Ha 3Manb m jjchthh 
3HaMeHiie nonyniHpHHbi n^HarpaMMbi h an pann e hhocth yn;apHOii BOJiHbi no ^aHHOMy 
ypoBHio He npeBbiuiaer 11°. BepxHHH rpaHHu,a npweMneMoro ^nana30Ha ymoB 



RU 2089126 CI 



otkji oHeHHH HanpaBneHHH MaKCHManbHon MyBCTBHTejibHocrn aKycTHwecKoro npneMHHKa 
ot onTimecKOH och 86° onpe^enneTCH rpammen aKycTimecKon tchh. TaKHM o6pa30M, 
npe/jnaraeMan b HacronmeM H3o6pereHHn KOHcrpyKiniH ycrpoHCTBa, coflepatamero 
aKycTHuecKMH npncMHUK, ycTaHOBJieHHBiii TaKHM o6pa30M, mto HanpaBjieHwe ero 
MaKCHManbHOM MyBCTBHTenbHocrn cocTaBjineT c HanpaBneHHeM onTnnecKon och Ha 
Bbixo^e cpencTBa jjocrasKH n^nyumnsi or na3epa k 3y6y yron a , ynoaneTBopHioiiniH 
ycnoBHK): X1 ° < d < 8g ° , HBJiHercH Heo6xonnMbiM ycnoBweM ^ocrH^KeHUH peniaeMOH 

3anaun. J^warpaMMa HanpaBjieHHocTH aKycTH^ecKoro npneMHHKa Ha <J>nr.3-5 ycnoBHO 
noKa3aHa iiitphxobkom. 

no n. 4 <J>opMynbi H3o6peTeHHH ycrponcTBo conep^KHT (cm. 4>wr.3) HMnyjibCHbiH na3ep 1, 
Bbixofl KOToporo onTHuecKH conpH3KeH co cpe^cTBOM ^ocTaBKH H3nyweHHH ot na3epa k 
3y6y 2, conep?KamiiM nocne^OBaxenbHO pacnonoxceHHbie OTpe30K onTnwecKoro BonoKHa 3 

H HaKOHeUHHK 4. A KyCTH MeCKH H npneMHHK 5 yCTaHOBJieH TaKHM o6pa30M, xito 

HanpasneHne ero MaKCHManbHon nyBCTBHTenbHocrn cocraBJiHer c HanpaBneHHeM 
onTHuecKoii och Ha Bbixone cpencTBa npcTaBKH H3jiyMeHHH or na3epa k 3y6y yron, 
yAOBneTBopnionniH 3aHBjiHeM0My cooTHonieHHio, a Bbixo^ npneMHHKa Mepe3 nHKOBbin 
^ereKTop 6 3JieKTpH^ecKH conpn^ceH c ycrponcTBOM HH/jHKain*H 7. 

Flo n.5 <J)opMynbi H3o6pereHHH ycrponcTBo npnojiHHTenbHO cojjepscnT (cm. $nr.4) 6jiok 
cneKTpanbHoro npeo6pa30BaHHH h 4>njibTpan;HH 8 c nonocon nponycKaHHH 85-95 kH^ 

yCTaHOBJieHHBIH TaKHM 06pa30M, MTO ero BXOJJ 3JieKTpHMeCKH COnpHJKeH C BblXOflOM 

aKycTHuecKoro npneMHHKa 5, a Bbixojj aneKTpnMecKH conpnsceH co bxo/jom nHKOBoro 
^ereKTopa 6. 

no n.6 <J)opMyjTbi H3o6pereHHH ycrponcTBo npnojiHHTenbHo coflepstHT (cm. <J>Hr.5) 6jiok 
M3MepeHH5i BpeMeHHbix HHTepsanoB 9 h 4>OToperHCTpaTop 10, npnweM bxo/j 
4>oToperHCTpaTopa onTHwecKH conpHscen c Bbixo^OM na3epa 1, a Bbixon, aneKTpHMecKH 

COnpHJKeH C OHHHM H3 BXOflOB 6n0Ka H3MepeHHH BpeMeHHblX HHTepBanOB, BTOpOH BXOJJ 

KOToporo 3JieKTpHMecKH conpnjKeH c BbixoflOM aKycTH MecKo ro npneMHHKa 5, a Bbixon, 
sneKTpHMecKH conpn^ceH co bxo^om ycrponcTBa HH^nnKanHH 7. 

riptiMep KOHKpeTHOH peann3auHH 3anBJi5ieMoro ycTporicTBa coctoht b cnenyioineM. 

B Ka^ecTBe ncTouHHKa M3nyMeiiHH Bbi6paH HMnynbCHbiii na3ep 1 Ha MCIT:Ci\Er. 
Cpe^CTBO /jocraBKH nanyueHHH ot Jia3epa k 3y6y 2 BbinojiHeHO b Bnne onTnuecKH 
conpH?KeHHbix 0Tpe3Ka can<}>HpoBoro BonoKHa 3 h HaKOHcrnHKa 4, conepmamero 
4>OKycHpyiomyio cncreMy c 4>0KycHbiM paccTOHHneM 25 mm, npnueM onTHnecKHH bxo;j 
cpencTBa jjocraBKH H3JiyMeHHH onTimecKH conpHHceH c BbixonpM na3epa. Ha paccron hhh 
45 mm ot 3a^Hero (jx>Kyca pacnonojKeHHOH b HaKOHeqHHKe ^OKycHpyiomen cwcreMbi 
pacnonoxceH mhkpo<J>oh 5 MapKH B&K4138, ycraHOBneHHbiH TaKHM o6pa30M, mto 
HaiipaaneHHe ero MaKCHMajibHOH ^iy bctb m Ten bH octh cocTaenneT c HanpaBneHHeM 
onTHMecKow och Ha Bbixone cpep^cTBa jjocraBKH h 3ny mch hh ot jia3epa k 3y6y yron 28°. 
Bbixo^ MHKpo^oHa sneKTpHMecKH conpnjKeH Mepe3 H3MepHTenb nnKOBOH aMnjiHTy,nbi 
aneKTpimecKHx HMnyjibcoB (nHKOBbin ^ereKTop) 6 c HH^HKaTopoM 7, b Ka^ecrBe 
KOToporo BbiSpaH i^h^poboh BonbTMerp. HonojiHHTenbHo ycrpoHCTBO co^ep»tHT 6hok 
cneKTpanbHoro npeo6pa30BaHHH h 4>HJibTpai;HH aneKTpnuecKHx HMnyjibcoB 8, 
ncnonb3yioii;HH 6bicTpoe npeo6pa30BaHHe Oypbe h peanH30BaHHbin Ha 6a3e npoueccopa 
INTEL 386, ycraHOBjieHHbiH TaKHM o6pa30M, mto ero bxo^ sneKTpn^ecKH conpnxteH c 
Bbixo^OM aKycTHMecKoro npneMHHKa 5, a Bbixofl 9jieKTpHMecKH conpHHceH co bxo/jom 
nnKOBoro ^ereKTopa 6. TaK^ce ycrponcTBo ^qnojiHviT^sih>Ho co^epxcHT 4>OToperncrpaTop 
10 Ha 6a3e 4* ( ^' ro fl w OA a ^*J534, onTHMecKH conpHHteHHbin c bbixo^om jra3epa 1 h 
aneKTpnqecKH conpHJKeHHbiH c o^hhm H3 bxoaob H3MepnTejiH BpeMeHHbix HHTepBanoB 9 
na 6a3e i;n$poBoro ocuiinnorpa^a C9-16. BTopon bxo^ H3MepnTejiH BpeMeHHbix 
HHTepBajiOB aneKTpiiMecKH conp^HteH c BbixojjoM aKycTHMecKoro npneMHHKa 5. Ha 
Bbixo/je H3MepHTenH BpeMeHHbix HHTepBanoB 3aAep»Ka Meatjjy HananoM na3epHoro 
iiMnynbca, perncTpnpyeMoro 4>OToperHcrpaTopoM, H naManoM aKycrnMecKoro HMnynbca, 
periicrpHpyeMoro aKycrimecKHM npneMHHKOM, npeo6pa3yercH b aneKTpiiMecKHH cnraan, 
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aMiuiHTyjja KOToporo nponopqiioHanbHa BenHUMHe BpeMeimoM 3ajjep5KKH. Bbixo/j 
M3MepiiTenH BpeMeHHtix MHTepBajioB aneKTpimecKM conpnxteH c MH^HKaTopoM 7. 

TaKHM o6pa30M, Ha ocHOBaHHH BBinieiianoHceHHoro 3aHBn;ieMaH coBOKynHocrb npH3HaKOB 
b cnoco6e h ycTpoMCTBe no3BonHer peiroiTfe 3a^aMy, a mmchho chh3mtb onacHocn> 
HaH6C6HHH TpaBMbi nau,weHTy npn na3epHow o6pa6oTKe TBepp>ix TKaHew 3y6a npn 
neMeHHH Kapweca h npoTe3MpoBaHMH. 
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Claims [OopMyjia n3o6pereHHHj: 

1. Cnoco6 o6pa6oTKH TBepjjbix TKaHeii 3y6a na3epHbiM H3ny*ieHHeM, BKJiioMaioimiH 
B03jjeMCTBHe na TKaHH 3y6a jia3epHbiM HMnyjibcoM, OTjinnajoiujiHCH tcm, mto 
perncTpHpyioT aKycni wecK hm HMnynbc, B03HWKaK>mwH npn B3aHMO^eMCTBHM H3nyMeHHH 
c TKaHbio, no nMKOBon aMnnircyfle KOToporo onpenennioT Tun o6pa6an>iBaeMoii TKaHH. 

2. Cnoco6 no n.l, oTHHMaionpiMCH xeM, mto aKycTwuecKHM HMnynbc perncTpHpyiOT b 
Anana30He 3ByKOBbix MacroT 85 95 kI^. 

3. Cnoco6 no n.l, OTjiH^ajoiiniMCH tcm, mto onHOBpeMeHHO c perMCTpauneii aKycTHuecKoro 
HMnyjibca H3Mep*noT BpeMeHHyio 3a^epjKKy Mexcny jia3epHbiM h aKycTHuecKHM 
HMnyjibcaMH, no BejiHHMHe KOTopon ytomhhiot Twn o6pa6aTbiBaeMOM TKaHH. 

4. YcTpowcTBO flJiH o6pa6oTKH TBep/n^ix TKaHeii 3y6a na3epra>iM wanyMeHHeM, cocroHmee 
M3 nocnejjoBaTenbHO pacnonoaceHHbix b^ojib onTH^ecKOH och HMnyjibCHoro na3epa h 
cpencTBa jjocrraBKH H3nyxieHMH ot na3epa k 3y6y, bxojj KOToporo onTwuecKH conpHJKeH c 
Bbixo^oM jia3epa, oTjinnaiomeecH TeM, mto ycTponcrBO co^ep>KHT aKycTHuecKHH 
npncMHHK h M3MepHTent> ihikoboh a\mnMTyn,bi aneKTpHwecKHx HMnyjibcoB, bxor 
KOToporo 3neKTpHHecKH conpnjKeH c Bbixo^oM aKycTMMecKoro npneMHHKa, a Bbixojj 
3JieKTpH^ecKH conpnaceH c bxo^om ycrrpoHCTBa HHflHKauHH, npn^eM aKycTH^iecKHM 
npneMHHK ycraHOBneH TaK, *ito HanpaBneHne ero MaKCHMajibHOH HyBCTHBrejibHOCTH 
cocTaanneT c HanpaBJieHweM onTHMecKOH och Ha Bbixone cpe^CTBa npcTaBKH H3nyneHHH 
ot na3epa k 3y6y yron a » ynpBJieTBopH ioiuhh ycnoBHio X1 ° < d < 8B ° 5. Yctpohctbo no 

n.4, OTHHMaiomeecH TeM, mto bxo^ h 3 Mep m Ten h nHKOBoii aMim MTy^Bi aneKTpwMecKHX 
MMnyntcoB arieKTpHHecKH conpnxceH c BbixonpM aKycTHMecKoro npneMHHKa Mepe3 6jiok 
cneKTpajibHoro npeo6pa30BaHHH h 4>nnbTpai;HH c nojiocoM nponycKaHHH 85 95 Kri;. 

6. YcTpoMCTBO no n.4, OTjiHMaiomeecH tcm, mto oho npnonHHTejibHO co/jepxtHT 
(J)OToperMCTpaTop n 6jiok H3MepeHH5i BpeMeHHbix HHTepsanoB, npnueM bxo# 
<J)OToperHCTpaTopa onTHnecKH conpn^KeH c bbixoaom na3epa, a Bbixon, aneKTpH^ecKM 
conpHHteH c o^hhm M3 bxo^ob 6ji0Ka H3MepeiiHH BpeMeHHbix HHTepBanoB, BTopofi bxoo, 
KOToporo oneKTpHuecKH conpHxten c BbixonpM aKycTH mcckopo npneMHHKa, a bbixoa 
oneKTpHMecKH conpn^Ken c bxohom ycTpoficTBa nH^MKai;HH. 
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